*oamH TR BI8E H3M
<14 - EQUIPMENT ENVIRONMENTAL ENGINEERING 2021 43

CAT R SR R ARBRE E N R TR A AR

S5tfF, BER
(PELRYBHFRSETIZHRG, 00 200 621999)

WE: Bt MR RATBLRADIRDEN R, Fik A THAEL, RFETITBLERADIRSEN G
AN RDFERLFRAEE TN, NELHFR ., A%, ZABENFIR T BIR TR EA
R TRT 7 %, FH IR P ITERRAN S LK. & FERAIE, IR EAFR RS .
KR KR ERAZ KR KATEIRDEARIFZOH AT, AT RAINY 6 R4, ST, W
SHRAT—RANFZBXAXN, WHAGEFZ2H L A2 XBE S0 7 RS it i KR T B A @agik
HENRE, EIRPTZEA, ABEIMAEM T 2B A 2 B AR EH, ERRTRSEHNRRE, &
AR R AR, &# R EE, K TFERENAXFr 4R 0T 7 kAR A BBALBEDN T R AT B IR
JE ) RBLTR = P AR R AR E BAE A

KEIE: KATER; RIES; TSk EiboAr; KR EE; FUEEEM

FE4ES: TI0L XEEFRIRED: A MXERES: 1672-9242(2021)03-0014-09

DOI: 10.7643/ issn.1672-9242.2021.03.003

Discussion on Prediction M ethods of Fluctuating Pressure Environments
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ABSTRACT: In order to predict fluctuating pressure environments of flow fields surrounding the aircraft, this paper, based on
turbulence theory, analyzes the generative mechanism, flow characteristics and study difficulty of fluctuating pressure of the
flow field around aircraft, discusses the prediction methods of fluctuating pressure environments by means of theoretical re-
search, wind-tunnel test and numerical simulation, and compares the advantages and disadvantages of different research meth-
ods with the consideration of the characteristics of high Mach number and high Reynolds number. Finally, wind-tunnel test is a
powerful method to obtain fluctuating pressure environments of aircraft. According to the experimental data of typical acrody-
namic shapes, a series of semi-empirical correlations have been obtained by combining with theoretical derivation and analysis.
The combination of time-averaged flow field and semi-empirical correlations can evaluate fluctuating pressure environments of
the aircraft’s surface quickly, which is used widely in engineering. And direct numerical simulation can describe the flow field

structure and predict fluctuating pressure environments accurately, so that it has a bright application prospect. In a word,
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wind-tunnel test, the prediction method based on semi-empirical correlations and time-average flow field, and direct numerical

simulation can play an important role in predicting fluctuating pressure environments surrounding the aircraft.

KEY WORDS: aircraft; fluctuating pressure; prediction method; theoretical analysis; wind-tunnel test; numerical simulation
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Fig.1 Structure of turbulence vortex
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Fig.2 Turbulence boundary layer(From Van Dyke,1982)
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Fig.3 Wind-tunnel test!'”: a) exploded view of experimental model of pressure-fluctuation cone; b) magnified cone head
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